Provision of an individually responsive education requires a comprehensive understanding of the inner worlds of learners, such as their feelings and thoughts. However, this is difficult to achieve when learners, such as those with Autism Spectrum Disorders (ASD) and cognitive difficulties, have problems with communication. To address this issue, the current exploratory descriptive study sought the views of 133 Singaporean parents and teachers of school-age learners with ASD and cognitive difficulties regarding the inner experience of their children and students. The findings highlight the variety of abilities and difficulties found in how these learners experience their own mental states and understand those of others. These abilities and difficulties are characterized according to type of mental state and analysed in line with three qualia, those of experience, recursive awareness and understanding. The findings indicate that learners show a greater awareness of their own mental states compared to their ability to understand these same mental states in others. Educational implications are discussed.
Introduction
Autism Spectrum Disorders (ASD) refers to a cluster of developmental disorders that present from birth or very early in development, usually with life-long effects on essential human activities such as social interaction, communication, imagination, and relationships with others (National Research Council, 2003) . ASD often co-presents with intellectual problems. For example, 62% of children with ASD in the USA are classified as having IQ scores below 85 (Centers for Disease Control and Prevention, 2012) . ASD is known to affect one in every 160 Australian children between 6 and 12 years (MacDermott, Williams, Ridley, Glasson, & Wray, 2007) and one in every 88 children in the USA (Centers for Disease Control and Prevention, 2012) . Official prevalence rates of ASD are currently not available in some Asian countries, such as Singapore (Sun & Allison, 2010) .
It is critical that education services are appropriate to the particular learning characteristics of learners with ASD (MacDermott et al., 2007; National Research Council, 2003) . There has been a growing awareness that an understanding of their inner worlds, including their thoughts and feelings (Billington, 2006) , would constitute an invaluable resource for the provision of such services (Department for Education and Skills, 2002) . The experience of individuals with ASD has been studied using experimental studies, while other data has come from first-person reports such as autobiographies.
Experimental studies
Experimental studies of the inner experience of individuals with ASD have focused on their possession or lack of Theory-of-Mind, defined as the ability to understand human behaviours thorough imputing mental states (e.g., thoughts, feelings, beliefs) to the self and others (Premack & Woodruff, 1978) . Theory-of-Mind in individuals with ASD has been studied using psychological tests such as false-belief tests, including the Sally and Anne task (Frith & Happé, 1999) . These tests have demonstrated that individuals with ASD have limitations in their understanding of the mental states of others (Baron-Cohen, Leslie, & Frith, 1985) .
Some professional voices have challenged these findings. Astington (2001) expressed doubt about relying on a single mental state, false belief, to investigate Theory-of-Mind, which represents a general ability. Silliman et al. (2003) found that while individuals with ASD demonstrated poor performance in predicting the behaviour of others by inferring their false beliefs, these same individuals showed uncompromised performance in predicting their behaviour by inferring their emotions. Williams and Happé (2010) found no differences between individuals with and without ASD in their ability to recognize emotions in themselves and others, and suggested that individuals with ASD may not have a specific impairment in emotional processing. They also reported a significant association between the ability to report one's own experienced social emotions, such as guilt and pride, and the ability to recognize them in others.
What do experimental studies say regarding the degree to which individuals with ASD can be aware of their own mental states? Contrary to their 2010 findings, an earlier study by Williams and Happé (2009) reported that children with ASD demonstrated more limitations in false-belief tests regarding their own false belief than in those regarding the false beliefs of others. This conclusion was in line with the study of Mitchell and O'Keefe (2008) reporting that adults with ASD did not understand that their first-person perspective gives them better access to their own mental states than others have. Frith and Happé (1999) suggested that while individuals with ASD may not lack mental states, they may know as little about their own mental states as about those of others, and they therefore lack self-awareness, or recursive awareness. In contrast, Nichols and Stich (2003) cited the autobiographies used in this same study as evidence to claim that the self-awareness of such individuals is uncompromised. This brings us to the use of first-person reports to shed light on the inner experience of individuals with ASD.
First-person reports
First-person reports are descriptive, not experimental, and have led to different conclusions concerning the experience of individuals with ASD. For example, autobiographies of people with ASD have provided insight into their abilities in understanding their own mental states and those of others. Regarding awareness of one's own mental states, Brøsen (2005) , a teenage girl with ASD, demonstrated an awareness of her desires by expressing her wish for things to be the same every day and for a retired life in the country raising cats. Tammet (2006) , a young adult with ASD who loved fairy tales, demonstrated an awareness of his memory through his intricately detailed reports of the illustrations in these stories. Grandin (2006) , a female writer with ASD, reported a connection between awareness of her own mental states and those of others. She taught herself empathy using a selfinvented squeeze machine to give her a comforting feeling that calmed her and enabled her to become kinder and gentler. She then transferred this self-created feeling to her cat. She also used visualization and logic to train herself to understand deception in others. Based on her personal experience, Grandin (2006) disputed the findings of experimental studies regarding the inability of individuals with ASD to understand the minds of others, especially in the case of people without intellectual problems.
Disparities within and between approaches
We find some disparities in the conclusions drawn in experimental studies using psychological testing. While the majority report that learners with ASD have limitations in awareness of their own mental states and understanding of those in others (e.g., BaronCohen et al., 1985; Williams & Happé, 2009 ), a minority disagrees (e.g., Williams & Happé, 2010) . Further disparities are found when experimental studies are compared with first-person reports, with the experimental studies highlighting the limitations in the awareness and understanding of individuals with ASD and the first-person reports highlighting their abilities.
These differences may be explained in part by the types of mental states under investigation. Individuals with ASD may infer the emotions of others more fluently than their beliefs (e.g., Silliman et al., 2003) . The demands made by psychological tests in experimental studies may also influence their results. Standard false-belief tasks require individuals to not only recognize the beliefs or thoughts of others, but also to successfully predict their behaviour based on this recognition. In contrast, Williams and Happé (2010) reported an uncompromised ability to recognize emotions in self (i.e., recall one's own experience) and others (i.e., actors from video clips), but did not require any prediction of behaviour. Further, data collection methods may also play a role. The psychological testing entailed in false-belief tasks may stimulate anxiety in people with ASD, and this could taint their results (Nazeer, 2006) . Since autobiographies rely on self-report, anxiety would not be an issue.
Educating learners with ASD
Despite these difficulties, studies of the inner experience of learners with ASD may provide information that can assist development of appropriate education services. However, to date these studies have focused on learners with ASD who do not have intellectual difficulties and are therefore capable of using conventional forms of expression (e.g., speaking), while the majority of these learners also have intellectual difficulties (Center for Disease Control and Prevention, 2012) . How can the inner experience of such learners be studied when they have major problems with communication?
Given that conscious experience itself is "not directly observable in an experimental context", Chalmers (1995, p. 16) suggests two approaches to the study of the inner worlds of others as an alternative: the self-report of a subject and inference from one's own experience. Regarding the first, evidence on the inner experience of individuals with ASD can come from these very individuals. Elucidating such accounts from people with ASD who also have cognitive difficulties, however, calls for imagination in developing ways to access their thoughts and feelings (Billington, 2006) . The second approach, inference from one's own experience, is best applied when the observations come from those people who are closest to individuals with ASD, such as their parents and teachers. The current study adopts the latter approach. This is because the views of parents and teachers have developed over time through frequent communication with individuals with ASD in naturalistic environments, rather than relatively brief encounters in clinical settings. Further, while first person reports of individuals with ASD tend to be restricted to individuals on the higher end of the spectrum, parents and teachers have relationships with individuals throughout the spectrum.
Experience, whether known directly or inferentially, has an inescapably subjective aspect that lies beyond the scope of experimental studies. Philosophers of mind have used the term "qualia" to frame rational investigation of this subjectivity. In this study, "qualia" refers to the phenomenology of mental states, their subjective character, or what it is like to undergo them (Tye, 2007) . While qualia is a concept well known in philosophy, it can be unfamiliar in the field of ASD studies. The qualia that are examined here are those of the experience of a given mental state; the awareness of this experience, or recursive awareness; and the understanding of this state in others. These qualia cover the same ground as experimental studies concerned with self-awareness and understanding of others, but from an inferential and descriptive perspective.
Purpose of the study
This is an exploratory descriptive study that investigates the views of parents and teachers concerning the inner experience of learners with ASD and cognitive difficulties. The views of parents and teachers have been utilized in earlier studies of learners with ASD, for example in one study of social skills (Murray, Ruble, Willis, & Molloy, 2009 ) and another of their inner experience (Hobson, Chidambi, Lee, & Meyer, 2006) . While it would be preferable to study the inner experience of learners with ASD and cognitive difficulties directly, from their own perspective, in the absence of an appropriate methodology the closest we can come is through the views of parents and teachers, even though such views may be tainted by their biases. However, as the purpose of this investigation is to find ways to improve the educational services for learners with ASD and cognitive difficulties, enlisting the expertise of parents and teachers may engage their co-operation in attaining a mutually shared goal, the provision of a responsive education for their children and students (Murray et al., 2009 ).
Method

Participants and settings
This study was conducted in three special schools in Singapore, two of which specialize in students with ASD with high needs, and the third serves learners with intellectual impairment along with those with ASD. These schools, like other special schools in Singapore, are run by Voluntary Welfare Organizations (Ministry of Education, 2012a), although the current trend is to include learners with ASD in mainstream schools, particularly those with high functioning autism (Ministry of Education, 2012b).
A total of 63 parents and 70 teachers of learners with ASD participated in this study. More than 70% of participants were female (Table 1) . While over half the teachers (62.9%) were under 40 years, most parents were in their forties (58.9%) and fifties (23.2%). In addition, the majority of parents had post-school qualifications. Of 70 teachers, 77.2% had some training in special education ranging through a certificate in ASD, special education or disability studies (32.8%), a Diploma in ASD (17.9%), a Bachelor's degree in special education (4.5%) and a Master in special education (3.0%). The number of years of teaching experience ranged from fewer than 5 (78.8%) to over 25 (1.5%).
All the parents had at least one child diagnosed with ASD. Among these children, 59.6% were diagnosed before the age of three years. The diagnosis came from medical practitioners (75.9%), child psychologists (22.2%) and a speech therapist (1.9%). The diagnoses demonstrated a range of severity (91% stated, 9% unstated), from mild (16.5%) to moderate (65.3%) to profound (18.2%) (Figure 1 ). The age of the learners with ASD varied (91% stated, 9% unstated): 16.5% were younger than 10; 59.5% were between 10 and 15; 13.2% were between 15 and 20; and 10.8% were over 20 years. A total of 69.2% of parents and teachers reported the IQ range of their child or student: 82.7% of learners were described as having an IQ below 80; 46.7% below 60. Figure 2 presents the detailed distribution of the age and IQ range of the learners. For further statistical analysis, the three upper groups of the 10 point IQ groups (i.e., 80-90, 90 -100 and above 100) were merged (i.e., 80 and above) and the age was grouped into three ranges (i.e., 5-10 years, 10 -15 years and above 15 years). The study was approved by the Human Research Ethics Committee (HREC) of Griffith University in Australia (EBL/93/10/HREC). 
Instruments
The Parent Questionnaire on Mind and Autism Spectrum Disorder (PQMA) and Teacher Questionnaire on Mind and Autism Spectrum Disorder (TQMA) were developed based on the findings of the first author's previous study on the Theory-of-Mind of learners with ASD (Hwang, 2009) , along with a comprehensive review of Theory-of-Mind and philosophy of mind literature. The PQMA comprises three sections. The first examines the views of parents regarding the inner experience of learners with ASD with a focus on nine mental states: happiness, anger, fear, sadness, loneliness, love, desire, thinking, and intention. Each mental state is investigated in terms of three qualia: experience of the state; awareness of this experience, or recursive awareness; and understanding of this state in others. The resulting 27 items are assessed in the PQMA against a 7-point Likert rating scale (1 ¼ strongly agree to 7 ¼ strongly disagree).
The second section, comprising 18 open-ended questions, elaborates this enquiry by seeking real-life examples of the inner experience of learners with ASD. The last section elicits background information on the respondent, regarding gender, age, and education, as well as on their child, regarding age, diagnosis of ASD (i.e., time and agency), severity of ASD, and IQ (if known).
The TQMA also consists of three sections. The first two are identical to those of the PQMA. Teachers were asked to complete these sections with a particular student in mind. The last section seeks background information on the respondent, regarding gender, age, teaching qualification and years of teaching, and on their student, regarding age, diagnosis of ASD, severity of ASD, and IQ (if known).
The validity and reliability of the PQMA and TQMA were investigated. Expert evaluation was conducted to check face validity. In the absence of a comparable tool, this replaced content validity (de Vaus, 2002) . Four independent experts reviewed the questionnaires in terms of the representativeness of the content and the clarity of the items (Rubio, Berg-Weger, Tebb, Lee, & Rauch, 2003) . Content was evaluated by an expert in ASD and another in research methodology and Theory-of-Mind. An expert in linguistics and another in visual arts education reviewed linguistic and visual readability. The questionnaires were revised according to the experts' feedback, with minor changes in the wording, insertion of examples, and formatting. Exploratory factor analysis, using principle component analysis, was conducted to check construct validity (Rubio et al., 2003) . The results revealed seven factors (Eigenvalues above 1) accounting for 66.828% of the cumulative variance. Each of the top five factors specifically relates to one of the three qualia of experience, recursive awareness and understanding, with the two weakest factors relating to states of intention and desire. The findings are further discussed in Analysis and Results.
Cronbach's Alpha coefficient of internal consistency was tested to ensure the 27 items of the PQMA and TQMA produced a reliable scale. This assessment was chosen rather than inter-rater reliability because while many parents and teachers reported on the same learner, linked data were not available. Cronbach's a was 0.87, indicating excellent reliability (Coakes & Steed, 2003) . However, several states, such as experience of one's own intention and recursive awareness of intention, showed very low item-total correlations ( 2 0.027 and 0.067 respectively). This supports the finding that the factor analysis of the 27 items does not represent a uni-dimensional set of states.
Analysis SPSS v19 was used to undertake statistical analysis. As a preliminary step, descriptive analysis examined the overall views of parents and teachers on the inner experience of learners with ASD. These views were further explored using factor analysis to discover grouped dimensions of 27 items (i.e., nine mental states x three qualia) with factors identified where the eigenvalues were greater than 1 and items included where factor loadings were greater than 0.5. New variables (i.e., three themes corresponding to the three qualia) were constructed from the findings of the factor analysis. Further assessment using an analysis of variance (ANOVA) was undertaken to determine whether the demographic characteristics of the learners with ASD (i.e., IQ, severity of ASD, age of learners) and the roles of respondents (i.e., parents and teachers) were associated with the new variables. The next step sought the relationships among these variables.
As a final step, Winsteps software was used for Rasch model analysis of the 27 items to estimate the abilities of learners to experience, be recursively aware of and understand the nine mental states. According to Bond and Fox (2007) , Rasch Model demonstrates the capacity to imply both differential levels of "difficulty", indicating how difficult an individual item is, and also "fit" in items in a scale, indicating whether the items can be considered uni-dimensional.
Responses to the open-ended questions were transcribed verbatim for qualitative analysis. This paper reports the findings from the quantitative data analysis only, so as to fully demonstrate their depth and implications.
Results
The views of 133 Singaporean parents and teachers regarding the inner experience of learners with ASD and cognitive difficulties have been analysed in terms of nine mental states. Figure 3 provides a summary of the level of the agreement between parents and teachers regarding three qualia that characterize the phenomenal feel of these mental states: experience of the state within oneself (E); recursive awareness of this experience (A); and understanding of this experience in others (U).
Overall, parents and teachers agreed on the first two qualia, that these learners experienced the nine mental states and were recursively aware of this experience. However, their level of agreement was stronger regarding happiness, love, anger and fear than regarding loneliness and intention. In contrast, parents and teachers showed more disagreement than agreement to statements concerning the third quale, the understanding of these mental states in others. They agreed that these learners understand love and anger in others, but disagreed that they understand thought, fear, desire and loneliness in others.
The general pattern is one of greater agreement regarding the experience of the mental states than recursive awareness of this experience, and greater agreement regarding recursive awareness of the experience of these states than the understanding of them in others. Further, the views of parents and teachers diverged in that parents showed greater agreement regarding the presence of the three qualia in learners, with the exception of desire and thinking.
A factor analysis of the 27 items identified seven factors (Table 2) . Factors 1 and 4 consisted of six and three items respectively, all of which concerned "understanding mental states of others". We named them as "Understanding I" and "Understanding II". Factor 2 consisted of six items concerning "awareness of one's own mental states", and this was named "Awareness". Factors 3 and 5 consisted of two and four items respectively, all concerning "experience". They were named as "Core experience" and "Affective experience". Factors 6 and 7 comprised two items respectively and were named as "Intention" and "Desire".
We integrated the first five factors into three themes aligned with the qualia based on their common features and undertook reliability analysis to assess if items within these themes showed consistent responses, with the item-total correlations also checked to ensure reasonable correlations. The combinations of "Understanding I" and "Understanding II" formed a theme, "Understanding", and demonstrated a high reliability: Cronbach's a of 0.865 (with intention having the lowest item-total correlation of 0.351). The title of the second factor, "Awareness", remained for the second theme with Cronbach's a of 0.887 (with the lowest item-total correlation of 0.406 for desire). The third and fifth factors together produced the last theme, "Experience", and demonstrated Cronbach's a of 0.698 (with loneliness having the lowest item-total correlation of 0.26). Figure 3 . Experiences, awareness and understanding of the mental states. Figure 4 shows the overall levels of the agreement between parents and teachers regarding these themes. They confirm the pattern previously observed from the examination of individual mental states; stronger agreement that learners with ASD and cognitive difficulties experience mental states than that they are recursively aware of them, and stronger agreement that they are recursively aware of mental states than that they understand them in others. Another pattern was noted between the severity of ASD and the three themes; the milder the severity of ASD, the more positive the views of parents and teachers concerning the three qualia.
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We used ANOVAs to determine if learners' severity of ASD, IQ and age were associated with significant differences in levels of experience, recursive awareness and understanding. This showed that only their severity of ASD, not their IQ (Experience: (Table 3) . In particular, a highly significant difference in both understanding and recursive awareness was found. A posthoc examination of these findings indicated that regarding understanding, there was a significant difference between learners with profound ASD (M ¼ 4.85) and those with mild ASD (M ¼ 3.56), while for recursive awareness both learners with moderate ASD (M ¼ 2.99) and mild ASD (M ¼ 2.77) were significantly different from those with profound ASD (M ¼ 3.93). We found that the role of the respondents, whether parents or teachers, was not associated with significant differences in the three themes.
The relationship between these qualia shows a level of staged links with moderate but highly significant correlations between experience and recursive awareness (r ¼ 0.484, n ¼ 122, p , 0.000) and between recursive awareness and understanding (r ¼ 0.467, n ¼ 119, p , 0.000). However, no significant relationship was found between experience and understanding.
An additional aspect of interest concerns how difficult or easy it is for the learners with ASD and cognitive difficulties to experience, be recursively aware of, and understand the nine mental states under investigation. Rasch model analysis, based on the responses of parents and teachers to all 27 items, was used to provide the estimated level of difficulties for these learners to experience, be recursively aware of and understand the nine mental states. Figure 5 provides a picture of the perceived inner experience of learners with ASD and cognitive difficulties (the nine mental states x three qualia) assessed by measure on the vertical axis (the level of difficulty) and fit on the horizontal axis (the larger an oval, the better it fits the model) reporting against initial ordering.
Regarding levels of difficulty, happiness appears to be the easiest state for these learners to experience, and thinking appears to be the most difficult to understand in others. Among the three qualia, a general pattern emerges; experience appears the easiest and understanding appears the most difficult. Happiness, anger and love were perceived to be the easiest to experience; fear, desire and sadness were harder; and loneliness was seen as the most difficult. Recursive awareness was perceived as more evenly spread than the other two qualia. Recursive awareness of one's own anger and fear was seen as being easier than recursive awareness of one's own thoughts, loneliness and intention. Understanding anger, love and happiness in others was perceived as easiest, and understanding fear, loneliness and thoughts in others was hardest.
Regarding levels of fit, the sizes of the ovals representing happiness and love were consistently large, indicating they strongly fit the estimated ability of these learners regarding all three qualia. Those representing the experience of anger and intention, however, were small, indicating they do not "fit" particularly well. The complexity of the reported inner experience of these learners is consistent with the findings of factor analysis (e.g., intention was placed in a different factor), showing that the three qualia throughout the nine mental states do not constitute a uni-dimensional series.
Discussion
Using the PQMA and TQMA, this descriptive study investigated the views of parents and teachers concerning learners with ASD and cognitive difficulties. The subject of investigation consisted of nine mental states analysed through three qualia. The qualia are experience, recursive awareness of the experience, and understanding of the mental states in others. The findings indicate that (1) the inner world of learners with ASD and cognitive difficulties varies according to types of mental state and qualia, (2) affective mental states and the quale of experience appear to be the easiest to perceive, while cognitive mental states and the quale of understanding appear to be the hardest, and (3) recursive awareness of mental states is the key quale. Implications of the findings are discussed in relation to previous research findings and possible educational responses to these particular learners. Figure 5 . The levels of difficulties and fit of the nine mental states being experienced, being the subject of recursive awareness and being understood by the learners.
Order of States
Complexity and consistency: experience, recursive awareness and understanding of mental states
Parents and teachers of learners with ASD and cognitive difficulties perceive that these learners experience a variety of mental states. Conforming to parent views reported by Hobson et al. (2006) , the majority of parents and teachers in this study agreed that learners with ASD and cognitive difficulties experience happiness, anger, fear, and sadness. They also perceived these learners as experiencing love, thinking, and desire. According to parents and teachers, learners with ASD and cognitive difficulties not only experience these mental states, they are also recursively aware of them. Of the experienced mental states, happiness, anger, and sadness were perceived as being understood in others. These results support the findings of studies reporting the ability of learners with ASD to recognize emotions in self (Williams & Happé, 2010) and others (Silliman et al., 2003; Williams & Happé, 2010) . In contrast, parents and teachers perceived that these learners have difficulties understanding thinking, fear, desire and loneliness in others, which conforms to the findings of studies reporting the difficulties of learners with ASD in understanding false beliefs in others (Baron-Cohen et al., 1985; Frith, Happé, & Siddons, 1994) .
Looking at the mental states collectively, there was stronger agreement among parents and teachers that learners with ASD and cognitive difficulties experience mental states than that they are recursively aware of them, and stronger agreement that they are recursively aware of mental states than that they understand them in others. This result, that learners with ASD are perceived as better at recursive awareness than understanding mental states in others, comes from a comparison between these learners, not between learners with and without ASD. This result cannot therefore be directly compared to findings from experimental studies that learners with ASD have compromised self-awareness and understanding in comparison to typically developed peers (e.g., Mitchell & O'Keefe, 2008; Williams & Happé, 2009 ). However, the perceptions of these parents and teachers contradict both speculation (Frith & Happé, 1999) and actual findings (Williams & Happé, 2009) , based on experimental studies, that the self-awareness or recursive awareness of these learners is equally compromised as their understanding of mental states in others.
This disagreement calls for further investigation. Although Theory-of-Mind was originally defined as the ability to impute mental states to the self and others (Premack & Woodruff, 1978) , psychological tests used to evaluate Theory-of-Mind, such as Sally and Anne tasks, seek to demonstrate the ability to recognize mental states in others through the capacity to predict their behaviour. This approach is designed to make an invisible activity, the recognition of mental states, both visible and measurable. This present study, however, along with the Williams and Happé (2010) study reporting an uncompromised ability to recognize emotions in self and others, does not include the ability to predict behaviour.
Similarly, autobiographical accounts of people living with ASD are characterized by expressions of their experience of desire and memory (e.g., Brøsen, 2005; Tammet, 2006) , and their understanding of deception in others (Grandin, 2006) . These expressions indicate the presence of recursive awareness, since it is hard to see how people can recount their own desire and memory or their understanding of the deception of others without awareness of these mental states, but equally they do not require the ability to predict the behaviour of others.
Parents' and teachers' views regarding the inner experience of learners with ASD and cognitive difficulties demonstrate both complexity and consistency. Complexity is found in reports that learners with ASD clearly experience, are recursively aware of, and understand some mental states (e.g., happiness, anger, and sadness), but only experience and are recursively aware of other states (e.g., thinking, fear, desire, and loneliness).
Consistency is found in the agreement among these reports that learners with ASD find experiencing these mental states easier than being aware of them, and find being recursively aware of them easier than understanding them. The themes of complexity and consistency are further discussed in the following sections.
Degrees of difficulties: experience, recursive awareness and understanding of mental states
Rasch modelling analysis provides an overall picture of parent and teacher views in relation to the degrees of difficulties in experiencing, being recursively aware of and understanding the nine mental states under investigation. Parents and teachers see experience as the easiest for these learners, and understanding as the hardest. This finding is consistent with the previous descriptive analysis.
Concerning the individual aspects of inner experience, parents and teachers perceive happiness, anger and love as the mental states that are easiest for learners with ASD and cognitive difficulties to experience. Fear, desire, and sadness are harder, and loneliness is seen as the most difficult. According to their parents and teachers, these learners are more easily aware of their own anger, fear, desire, love, and sadness than they are of thinking and intention. Interestingly, these learners are seen to find it easier to understand the anger of others than to be aware of their own thinking and intention. In addition, they are perceived to find it easier to understand the anger, love, happiness, and intention of others than to understand the fear, loneliness, and thinking of others.
A clear pattern can be seen to emerge. Emotions and love are consistently seen as being relatively easy to experience, be recursively aware of and understand, while thinking and loneliness are difficult. This pattern supports Silliman et al.'s (2003) finding of greater fluency among individuals with ASD in inferring the emotion of others than in inferring their beliefs. Williams and Happé (2010) also focused on emotions in their study with individuals with ASD, and reported an uncompromised ability to recognize mental states in self and others.
Recursive awareness as key
Parents and teachers in this study perceived self-awareness as the key quale for learners with ASD and cognitive difficulties. Moderate but highly significant correlations were found between experience and recursive awareness, and between recursive awareness and understanding. However, no significant relationship was found between experience and understanding. In other words, if learners experience a mental state, they are likely to be recursively aware of this mental state. If learners are recursively aware of a mental state, they are also likely to understand this in others. However, that fact that learners experience a mental state does not suggest that they will understand this mental state in others. This, in turn, implies that difficulties in understanding others' mental states (e.g., thinking, fear, desire) do not necessarily mean difficulties in experiencing them for oneself.
In their study of emotions, Williams and Happé (2010) reported a strong relationship between awareness and understanding. The present study includes desire, thinking, and intention, along with emotions. The views of parents and teachers suggest an association between recursive awareness and understanding of mental states that is not limited to emotions. To the authors' knowledge, there is no study reporting a relationship between experience and recursive awareness. For this reason, it is not possible to discuss this finding in relation to those of previous studies. Common sense, however, suggests that we cannot be aware of our own experience of desires or emotions, for example, without experiencing them. The importance of recursive awareness will be further discussed in the following section on educational implications.
Implications for education
Sharing the view of Billington (2006) and observing good practice guidance for learners with ASD (Department for Education and Skills, 2002) , this study has investigated the inner experience of individuals with ASD and cognitive difficulties with the aim of increasing the effectiveness of educational interventions by giving parents and teachers a better grasp of the educational requirements and capabilities of these learners. Prior to discussing the educational implications, however, it is important to identify variables contributing to differences in the reports of the inner experience of learners with ASD and cognitive difficulties.
Of the characteristics concerning the IQ range, severity of ASD, and age of the learners, only the severity of ASD made a significant difference to understanding and recursive awareness; compared to learners with mild ASD, learners with profound ASD were significantly less likely to be perceived as understanding mental states in others. A similar difference was also found in relation to recursive awareness, but not in relation to experience. In other words, parents and teachers see that learners with ASD, regardless of severity, are consistent in their ability to experience mental states. In addition, according to parents and teachers the IQ range and age of these learners do not result in statistically significant differences in the realms of experience, recursive awareness and understanding of mental states.
The perspectives of parents regarding these learners' experience, recursive awareness and understanding trended towards being more positive overall than those of teachers. Although this pattern of findings is consistent with other studies comparing the perceptions of parents and teachers of learners with ASD (e.g., Murray et al., 2009 ), the differences observed in the current study were not statistically significant. The similarities between the perspectives of parents and teachers serve to triangulate the data and provide a more balanced and richer picture of the inner experience of these learners.
The insights from parents and teachers, who have long observed and frequently communicated with these learners, demonstrate the importance of acknowledging the complexity of their inner worlds if their education is to fulfil its fundamental role of mediating between them and their social worlds (Pring, 2000) . Moving beyond a simple binary approach to a spectrum, of experience, recursive awareness and understanding of mental states among people with ASD and cognitive difficulties, may open up alternative ways of looking at the inner experience of these learners. This has the potential to reveal both the educational strengths and requirements of this population.
Strengths identified in this study include experience among the three qualia investigated, and affective mental states, such as basic emotions (e.g., happiness, anger, fear, and sadness), love and desire among the nine mental states. Areas requiring improvement concern the understanding of mental states in others, particularly cognitive states (i.e., thinking), along with social emotion (i.e., loneliness). Parents and teachers could well capitalize on the strengths of learners with ASD and cognitive difficulties to help meet their educational requirements. For example, they could utilize those occasions that learners with ASD show happiness to teach them to understand happiness in others, by letting them know that their parents and teachers also experience happiness.
Recursive awareness appears as the key. Parents and teachers could bring out the awareness of their own happiness in these learners and connect it with understanding happiness in others. Involving learners with ASD by listening to their voices is also essential, as knowledge of their inner thoughts and feelings is required for responsive education. If necessary, their views can be mediated through parental involvement (Department for Education and Skills, 2002) . Educational collaboration between parents and teachers therefore remains crucial (Murray et al., 2009) .
The perceptions of parents and teachers shed light on the thoughts and feelings of learners with ASD and cognitive difficulties that would otherwise be harder to discern. However, this study has a number of limitations. Most importantly, these findings on the inner experience of learners with ASD and cognitive difficulties are drawn from the views of parents and teachers rather than the learners themselves. A truly comprehensive picture of the inner worlds of people with ASD requires the contribution of their own voices, which in turn demands the development of imaginative and creative methodologies to listen to these voices. Such methodologies have yet to be developed.
As newly developed questionnaires, the PQMA and TQMA require rigorous tests for validity. In the absence of a comparable tool, expert evaluation was conducted to check content validity (de Vaus, 2002) , and construct validity tests were conducted based only on factor analysis (Rubio et al., 2003) . The findings are therefore merely suggestive and need to be interpreted with caution. The small sample size, of 133 parent and teacher participants, may be another limitation affecting the generalizability of the findings.
Despite these limitations, the trends showing that learners with ASD and cognitive difficulties have greater awareness of their own mental states than they have understanding of these same mental states in others, and the variety of mental states that were the constant objects of experience, recursive awareness and understanding, are worthy of further investigation. Conducting this study in other areas will provide an opportunity to evaluate similarities and differences across populations and cultures between the inner experience of learners with ASD and cognitive difficulties.
Conclusion
Do learners with ASD and cognitive difficulties experience and have awareness of their own mental states and understand those in others? The answers of parents and teachers highlight a variety of abilities and difficulties of learners with ASD according to the types of mental states and their qualia. The multiplicity of these answers indicates the complexity of the inner experience of learners with ASD and cognitive difficulties. These complexities, however, have not been fully addressed in previous autism studies, or in the provision of education for learners with ASD. Perhaps it is now time to do so, with the acceptance of multiple methods to investigate the inner experience of learners with ASD and the adoption of a multi-informant approach.
We can develop our understanding of learners with ASD by exploring their inner experience and the insights of the people closest to them. We might begin with the recognition that learners with ASD and cognitive difficulties may have degrees of self-awareness. This gives teachers a place to start -strengthening these learners' awareness of their own mental states and capitalizing on this to teach understanding of the mental states of others.
